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VIDEO DISPLAY APPLIANCE CAPABLE OF ADJUSTING A SUB-PICTURE AND 

METHOD THEREOF 

BACKGROUND OF THE INVENTION 

5 

Field of the Invention 

[0001] The present invention relates to a video display appliance capable of adjusting a 
sub-picture, and more particularly, to a video display appliance that can adjust a sub-picture 
independently of a main picture using an on-screen display menu. 

10 

Description of the Related Art 

[0002] In related-art video display appliances such as television receivers, monitors, etc., 
various functions subject to control, e.g., volume, brightness, contrast, horizontal size, vertical 
size, horizontal position, vertical position, etc., can be adjusted using an OSD (On-Screen 
1 5 Display) menu. 

[0003] With the development of digital technology, appliances having a PIP (Picture In 
Picture) function or POP (Picture Out Pictuie) function have been developed, thus enabling a 
plurality of pictures to be processed and displayed on the whole screen. 

[0004] Generally, the purpose of tlie PIP function is to simultaneously display a main 
20 picture and a sub-picture on the whole screen, wherein in the sub-picture region of the screen, the 
main picture or another picture set by a user can be displayed. 

[0005] The related-art method of adjusting various functions subject to control in the 
video display appliance using the OSD menu, however, can only perfomi the adjustment with 
respect to the whole screen. Thus, the sub-picture cannot be adjusted independently of the main 
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picture. For example, if a user desires to adjust the vertical position of the sub-picture or to 
increase the horizontal size of the sub-picture, it is not possible as such an adjustment function 
has not yet been provided. 

5 SUMMARY OF THE INVENTION 

[0006] The present invention is directed to a video display appliance capable of adjusting 
a sub-pictuie and a method thereof that substantially obviate one or more problems due to 
limitations and disadvantages of the related art. 

[0007] It is an object of the present invention to provide a video display appliance that 
10 can adjust a sub-picture independently of a main picture using an on-screen display menu, and a 
method thereof. 

[0008] To achieve tliese objects and other advantages in accordance with the purpose of 
the invention, as embodied and broadly described herein, there is provided a video display 
appliance capable of adjusting a sub-picture in a picture-in-picture (PIP) mode, comprising a key 

15 input unit, having menu selection keys, vertical and horizontal adjustment buttons for adjusting a 
level of a selected menu, for receiving an input of a specified key signal, a main-picture signal 
processing unit for processing a main-picture signal inputted from an outside in the form of 
signal that can be outputted to a display unit, a sub-picture signal processing unit for processing a 
sub-picture signal inputted from an outside source in the form of a signal that can be outputted to 

20 the display unit, a micro-controller for controUing operations of respective constituent elements 
of the video display appliance, a PIP processing unit for superimposing a sub-picture signal 
outputted from a memory unit on the main-picture signal outputted from the main-picture signal 
processing unit, and an on-screen display (OSD) output unit for outputting an OSD menu in 
superimposition on the signal outputted from the PIP processing unit under the control of the 
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micro-controller, wherein. the micro-controller outputs a sub-picture OSD adjustment menu for 
adjusting the sub-picture in the form of an OSD to the OSD output unit. 

[0009] It is preferable that the sub-picture OSD adjustment menu comprises adjustable 
functions subject to control, and a changing amount display section for indicating an adjustment 

5 amount of tlie selected adjustable function subject to control. 

[0010] It is also preferable that the functions subject to control that are displayed in the 
sub-picture OSD adjustment menu include at least one of a sub-picture horizontal size, a sub- 
picture vertical size, a sub-picture horizontal position, a sub-picture vertical position, a sub- 
picture brightness, a sub-picture contrast, and a thickness of a border line of the sub-picture. 

10 [0011] It is also preferable that the changing amount display section displays the 

changing amount for a specified function subject to control as one of a variable histogram, a 
moving bar and an arrows. 

[0012] According to another aspect of the present invention, there is provided a method 
of adjusting a sub-picture using an on-screen display (OSD) for a video display unit, comprising 

15 the steps of judging whether a sub-picture adjustment mode is selected by a user, if it is judged 
that the sub-picture adjustment mode is selected by the user, displaying a sub-picture OSD 
adjustment menu in a specified region of a screen, if one of functions subject to control is 
selected from the sub-picture OSD adjustment menu by the user, displaying a level adjustment 
display section in the sub-picture OSD adjustment menu, detecting manipulation of a vertical 

20 adjustment button or a horizontal adjustment button of a key input unit, and varying a level of the 
level adjustment display section in response to the button manipulation, and changing the 
corresponding function of the actual sub-picture as well as varying the level of the level 
adjustment section. 
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[0013] It is preferable that a manipulation direction of the vertical and horizontal 
adjustment buttons of the key input unit, a level-changing direction of the level adjustment 
display section, and an actual changing direction of the sub-picture coincide with one another. 
[0014] It is also preferable that that the functions subject to contiol that are displayed on 
5 the sub-picture OSD adjustment menu include at least one of a sub-picture horizontal size, a sub- 
picture vertical size, a sub-picture horizontal position, a sub-picture vertical position, a sub- 
picture brightness, a sub-picture conti'ast, and a thickness of a border line of the sub-picture. 

[0015] It is also preferable that the level adjustment display section displayed in the sub- 
picture OSD adjustment menu displays a changing amount of the selected function subject to 
10 conti'ol using one of a level meter, an arrow and a numeral. 

[0016] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
15 the sti'ucture particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] The accompanying drawings, which are included to provide a further 
20 understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain the 
principle of the invention. In the drawings: 

[0018] FIG. 1 is a block diagram illustrating the construction of a video display appliance 
capable of adjusting a sub-picture according to the present invention. 



[0019] FIGs. 2a and 2b are views illustrating an example of the position where the sub- 
picture QSD menu is displayed according to the present invention. 

[0020] FIG. 3 is a view illustrating an example of the sub-picture OSD adjustment menu 
according to the present invention. 

[0021] FIGs. 4a and 4b are views illustrating the first and second examples of the level 
adjustment section of the sub-picture OSD adjustment menu according to the present invention. 

[0022] FIGs. 5a and 5b are views illustrating the tliird and fourth examples of the level 
adjustment section of the sub-picture OSD adjustment menu according to Hie present invention. 

[0023] FIGs. 6a to 6c are views illustrating the fifth to seventh examples of the level 
adjustment section of the sub-picture OSD adjustment menu according to the present invention. 

[0024] FIG. 7 is a flowchart successively illustrating the process of adjusting a sub- 
picture in a video display appliance according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0025] Reference will now be made in detail to the prefened embodiment of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the drawings to refer to the same or similar 
parts. 

[0026] Hereinafter, the construction and operation of the video display appliance capable 
of adjusting a sub-picture according to the present invention will be explained in detail with 
reference to FIG. 1 . 

[0027] FIG. 1 is a block diagram illustrating the construction of a video display appliance 
capable of adjusting a sub-picture according to the present invention. 



[0028] Referring to FIG. 1, the video display appliance capable of adjusting a sub-picture 
according to the present invention includes a main-picture signal output unit 100, a main-picture 
signal processing unit 110, a sub-picture signal output unit 120, a sub-picture signal processing 
unit 130, a PIP processing unit 140, a micro-controller 150, an OSD output unit 160, a key input 
5 unit 170, and a memory unit 190. 

[0029] The main-picture signal output means 100 outputs a composite video signal for a 
main picture inputted from an outside source to the main-picture signal processing unit 110. 

[0030] The main-picture signal processing xmit 110 receives and separates the main- 
picture composite video signal inputted jfrom the main-pictui'e signal output means 100 into a 
10 luminance signal and a color signal, outputs a clirominance signal by decoding the separated 
luminance and color signals, and separates a vertical sync signal and a horizontal sync signal 
from the luminance signal. 

[0031] The sub-picture signal output unit 120 outputs the composite video signal 
corresponding to the sub-picture to the sub-picture signal processing unit 130. 
15 [0032] The sub-picture signal processing unit 130 receives and separates the sub-picture 

composite video signal inputted from the sub-picture signal output means 120 into a luminance 
signal and a color signal, outputs a chrominance signal by decoding the separated luminance and 
color signals, and separates a vertical sync signal and a horizontal sync signal from tlie luminance 
signal. 

20 [0033] The memory unit 190 stores the luminance signal and the clirominance signal for 

the sub-picture that is outputted from the sub-picture signal processing unit 130. 

[0034] The PIP processing unit 140 performs the PIP function by synchronizing the 
horizontal and vertical sync signals inputted from the sub-picture signal processing unit with the 
horizontal and vertical sync signals inputted from the main-picture signal processing unit, and 



reading out and outputting the chrominance signal and the luminance signal for the sub-picture 
that is stored in tlie memory in accordance with the synchronized horizontal and vertical sync 
signals. 

[0035] The micro-controller 150 contiols and manages the operations of the respective 
5 constituent elements of the video display appliance. The key input unit 170 is provided with a 
menu selection key, and vertical and horizontal adjustment buttons for adjusting the level of the 
selected menu, and transmits data on a key signal inputted from an outside source to the micro- 
controller. 

[0036] The OSD output unit 160 outputs a sub-picture OSD adjustment menu for 
10 adjusting Hie sub-picture to a display panel 180 under the control of the micro-controller 150. 

[0037] The sub-picture OSD adjustment menu 220 or 230 may be displayed in the sub- 
picture 210 as shown in FIG. 2a, or may be displayed in a specified position of a screen 200 that 
is set by a selection of the user as shown in FIG. 2b. 

[0038] FIG. 3 is a view illustrating an example of the sub-picture OSD adjustment menu 
15 according to the present invention. 

[0039] Referring to FIG. 3, tlie sub-picture OSD adjustment menu includes a function 
control display section 300 and a level adjustment display section 310. 

[0040] The function control display section 300 is a region for displaying the functions 
subject to control for the sub-picture that can be adjusted through the OSD display, and includes 
20 at least one of a sub-picture horizontal size, a sub-picture vertical size, a sub-picture horizontal 
position, a sub-picture vertical position, a sub-picture brightness, a sub-picture contrast, and a 
thickness of a border line of the sub-picture. 

[0041] The level adjustment display section 310 is a region for displaying a changing 
amount for a specified function selected by the user, and may be displayed as a level meter, an 



aiTow, a percentage, and so on. Hereinafter, different examples of the level adjustment display 
section 310 will be explained with reference to the accompanying diawings. 

[0042] The first example of the level adjustment display section according to the present 
invention, as shown in FIG. 4a, uses a level meter having a reference region of a rectangular form 
5 in a horizontal direction, and displays the changing amount of the respective function subject to 
control. A part of the reference region of the level meter indicates a variable histogram which 
varies in horizontal direction, that is, which increases from left to right or decreases from right to 
left, starting from the left end point of the reference region. 

[0043] The second example of the level adjustment display section according to the 

10 present invention, as shown in FIG. 4b, uses a level meter having a reference region of a 
rectangular form in a vertical direction, and displays the changing amount of the respective 
function subject to control. A part of the reference region of the level meter indicates a variable 
histogram which varies in vertical direction, that is, which increases in an upward direction or 
decreases in a downward direction, starting from the bottom end point of the reference region. 

15 [0044] It is preferable tliat the level meter displayed as the variable histogram in the 

horizontal direction is used to indicate the adjustment of the functions the functions of which are 
performed in the horizontal direction, for example, sub-picture horizontal size, sub-picture 
horizontal position, etc., while the level meter displayed as the variable histogiam in the vertical 
direction is used to indicate the adjustment the function of which are performed in the vertical 

20 direction, for example, sub-picture vertical size, sub-picture vertical position, etc. 

[0045] The third example of the level adjustment display section according to the present 
invention, as shown in FIG. 5a, uses a level meter having a reference region of a rectangular form 
in a horizontal direction, and displays the changing amount of the respective function subject to 
control. A part of the reference region of the level meter indicates a moving bar which moves 



horizontally, that is, which moves from left to right and vice versa, starting from the center line of 
the reference region. 

[0046] The fourth example of the level adjustment display section according to the 
present invention, as shown in FIG. 5b, uses a level meter having a reference region of a 
5 rectangular form in a vertical direction, and displays the changing amount of the respective 
function subject to control. A part of the reference region of the level meter indicates a moving 
bai" which moves in the vertical direction, that is, wliich moves in upwai'd and downward 
directions, starting from the center line of the reference region. 

[0047] It is preferable that the level meter displayed as the moving bar moving in the 

10 horizontal direction is used to indicate the adjustment of the functions which are perfoiTned in the 
horizontal direction, for example, sub-picture horizontal size, sub-picture horizontal position, etc., 
while the level meter displayed as the moving bar moving in the vertical direction is used to 
indicate the functions the adjustment of wliich is performed in the vertical direction, for example, 
sub-picture vertical size, sub-picture vertical position, etc. 

1 5 [0048] Meanwhile, the level meter displayed as the moving bar or the variable histogram 

in the horizontal direction is controlled using the horizontal adjustment button of the key input 
unit, and the level meter displayed as the moving bar or the variable histogram in the vertical 
direction is controlled using tlie vertical adjustment button of the key input unit. Consequently, 
all of the directions of the horizontal/vertical adjustment button of the key input unit for adjusting 

20 the level of the function subject to control of the sub-picture OSD adjustment menu, the direction 
of change of the level meter and tlie actual adjustment direction of the sub-picture can coincide 
with one another. 

[0049] The fifth to seventh examples of the level adjustment display section according to 
the present invention, as shown in FIGs. 6a to 6c, use arrows in left and right directions, in 



upward and downward directions, or in left, right, upward and downward directions. In the 
embodiment of the present invention, the level of the function that requires an adjustment in the 
horizontal direction is adjusted using the arrows in the left and right directions, and the level of 
tlie function that requires an adjustment in the vertical direction is adjusted using the aiTows in 
tlie upward and downward directions. 

[0050] Now, the method of adjusting a sub-picture for a video display appliance having 
the above-described construction will be explained in detail with reference to FIG. 7. 

[0051] FIG. 7 is a flowchart illustrating successively the process of adjusting a sub- 
picture in a video display appliance according to the present invention. 

[0052] Referring to FIG. 7, if the user selects a sub-picture adjustment mode (step 700), a 
sub-picture OSD adjustment menu is displayed in a specified region of a screen (step 710). At 
this time, the sub-picture OSD adjustment menu may be displayed in a sub-picture region of the 
screen or in another region of the screen in accordance with a user's setting. In the sub-picture 
adjustment menu, at least one function subject to control is displayed. The user selects one of the 
functions subject to control using a menu selection key in the key input unit, and the selected 
function is displayed in highlighted form (step 720). 

[0053] Next, a level adjustment display section for indicating the level of the function 
subject to control that is selected by the user and the increase/decrease of the level is displayed in 
the sub-picture OSD adjustment menu (step 730). Then, the user's manipulation of the horizontal 
or vertical adjustment button is detected (step 740), and the level adjustment display section 
changes in accordance with the degree of manipulation of the horizontal or vertical adjustment 
button (step 750). At this time, the level adjustment display section is varied so that the direction 
of manipulation of the horizontal or vertical adjustment button coincides with the direction of 
variation of the level adjustment display section. Then, in accordance with the user's 
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manipulation of the horizontal or vertical adjustment button, the conesponding function subject 
to control of the sub-picture is adjusted in a state that the direction of manipulation of the 
horizontal or vertical adjustment button coincides with the actual direction of change or the 
changed position of the sub-picture (step 760). 
5 [0054] As described above, according to the present invention, the user can adjust the 

horizontal/vertical size, horizontal/vertical position, brightness, contrast, and so on of the sub- 
picture through the sub-picture OSD adjustment menu. Also, the user can adjust the sub-pictui-e 
to the same degree as the change of the level adjustment display section in the sub-picture OSD 
adjustment menu, and tlius can easily adjust the sub-picture to the desired position or size as 

10 he/she is viewing the actual change of the sub-picture. 

[0055] The forgoing embodiments ai-e merely exemplary and are not to be construed as 
limiting the present invention. The present teachings can be readily applied to other types of 
apparatuses. The description of the present invention is intended to be illustrative, and not to limit 
the scope of the claims. Many altematives, modifications, and variations will be apparent to those 

15 skilled in the art. 
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